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Commissioner for Patents 

P. O. Box 1450 | 

Alexandria, VA 223 1 3-1 450 i 

Sir: 

Rule 131 Declaration of Brian W. Brandner 

Brian W. Brandner, first being duly advised of the penalties for perjury, hereby 
deposes, declares and says: 

1. I earned a Bachelor of Commerce Degree in 1981 from the University of 
Windsor, have 25 years of experience in design, development and 
manufacture of plastic components including 10 years of experience in the 
design and development of plastic fuel tanks including plastic multi-layer 
fuel tanks, plastic nipples for fuel tanks and in attaching plastic nipples to 
plastic fuel tanks, and I am a named inventor in six U.S. patents and 
pending applications as set forth in my attached resume. 



2. I am one of the named joint inventors of the subject matter disclosed in 
United States Patent Application, Ser. No. 10/726,182, filed on 
December 2, 2003 and defined by the originally filed and present claims 
thereof and I have read and understand the disclosure and claims of this 
application. This application is assigned to my employer, Tl Group 
Automotive Systems, L.L.C. 

3. I have been advised that United States Patent Application Publication No. 
2005/0211298 filed as a continuation of Application 10/356,380 filed on 
January 31, 2003 and United States Patent Application Publication No. 
2003/0124281 filed on December 27, 2002 have been cited in the subject 
application as prima facie prior art under Sec. 102(e). 

4. Prior to December 27, 2002, and in Canada of North America, the other 
joint inventors and I conceived the invention and subject matter of our 
United States Patent Application, Ser. No. 10/726,182 as evidenced by the 
attached Exhibit 1 which was created and disclosed to others in 
confidence in Canada and in the United States of America prior to 
December 27, 2002. 

5. Prior to December 27, 2002 and in the United States and utilizing the 
facilities of our assignee Ti Group Automotive Systems, L.L.C., prototype 
tooling was obtained and utilized to produce prototype multi-layer plastic 
nipples for multi-layer fuel tanks and other multi-layer plastic parts and 
the invention and subject matter of our United States Patent Application, 
Ser. No. 10/726,182 was actually reduced to practice as evidenced and 



shown in the photographs of the attached Exhibit 2 of the prototype 
tooling and of the fuel tank nipples and other parts produced from a multi- 
layer plastic material, all of which occurred in the United States and all of 
which acts were performed, taken, recorded and disclosed in confidence to 
others prior to December 27, 2002. 

6. I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to 
be true; and fiirther that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Sect. 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of 
the subject application or any patent issued thereon. 

7. Further I sayeth not. r 
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Exhibit 1 
of 

Rule 131 Declaration of 
Brian W. Brandner 



THERMOFORMED FILL NIPPLE COMPONENT 



Field of the Invention 

\ This invention relates to thermoforming a fuel tank component (fill nipple) 
losing multi layer sheet material or extruded parisin to provide a barrier to 
hydrocarbon emissions through this component. 

Background of the Invention 

HDPE 6-layer co-extruded blow molded fuel tanks are used for the fuel 
storage since the middle layer (EVOH) is a barrier for hydrocarbons. Wherever 
this layer is interrupted, like on the fuel tank openings and pinch-off areas for 
blow molding, there is a potential path for hydrocarbons to escape to the 
atmosphere through the HDPE material. 

In the past, the components were made of monolayer HDPE and welded 
to the tank very well, and the only concern was if there was a good weld. 

In order to meet the new emission standards (PZEV), unprotected 
surfaces that contact fuel or vapor, on the fuel tank have to be eliminated. So 
some of the components of the Fuel Storage and Delivery System (FSDS) have 
to be manufactured with a barrier material, for example, Roll-over Valve (ROV), 
connecting lines, and fill nipple. The component to be welded to the tank must 
have HDPE (blow mold grade) at the weld area. 

One approach to solve this has been to make the components using a two 
shot or insert molded method (licensed by Norma Rasmussen). The main body 
of the component is nylon or acetyl or some other material that is a better barrier 
than HDPE. Then HDPE is added in the weld area of the component. The 



problem is that these two materials have very dissimilar properties. Differential 
shrink rates produce stresses in the part. A chemical bond has not been 
achieved to date, adhesives have also not been successful and mechanical 
bonds alone will allow HC to migrate between the two materials. This condition is 
accentuated when the materials are exposed to fuel. The HDPE will swell 
significantly and the barrier material will swell slightly, creating a wider path for 
the HC or even separation of the materials and worst case a mechanical failure. 
Two shot is, to date, unreliable due to the above concerns. 

Another method includes possibly 3 shot, where the barrier layer is 
encapsulated totally within HDPE, but this too leaves a natural path around the 
barrier layer. 

The other approach is to use a seal and some sort of mechanical 
attachment to the tank. This is more expensive and presents more difficulties in 
manufacturing. 

The method described below provides a compatible material component 
with good weld properties and that will reduce HC emissions due to barrier 
presence. 

Summary of the Invention 

We form the component using a thermoform method. This could be 
vacuum, blow or compression molded, using current multi-layer material 
configurations as used in the 6 layer Plastic Fuel Tanks. This structure allows the 
adhesion of the HDPE to the barrier (EVOH), and thus no path for HC. The 



extruded multi-layer sheet (or parasin) is placed between the two mold halves. 
The molds come together in compression molding fashion, forming the parts. The 
parting lines are chosen carefully to have the barrier exposed for trimming at 
specified locations in the part. The part is formed and possibly trimmed in the 
mold. This could also accept an inserted piece to be encapsulated. 
The other method to produce this on a rotary table-molding machine. Extrude a 
multi-layer parisin over a standing core, cut the parisin with laser to keep the end 
of the plastic open so no trimming is required. Then rotate to the next station 
where the cavity comes down to form the part. This would be a forming and 
shearing operation. 




This illustration shows a 



standard fill nipple shape with the new multi-layer configuration. It also shows various 
locations for the barrier layer to be positioned depending on where we want it and how 
we mold it. 



ADVANTAGES 

• A multi-layer component with good weld properties 

• No de-lamination due to swell or shrink differential 

• Better performance than current multi shot, longevity, permeation and 
crash 

• Reduces the expense of multi shot injection molds 



Prepared by: 

Brian Brandner 
Vladimir Franjo 
Tl Automotive 

FSDS Development Fax (586)755-8408 

1 2345 East Nine Mile Road bbrandner@us.tiauto.com 

Warren, Ml 48090-2001 , USA vfranjo@us.tiauto.com 
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